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Figure 1 Conceptual development of dual-media mass transfer approach to
contaminant transport modeling.
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Figure 2 Non-dimensional breakthrough curves for single-medium transport, no
decay and varying effective porosity.
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Figure 3 Non-dimensional breakthrough curves for single-medium transport, no
decay and varying dispersivity.
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Figure 4 Non-dimensional breakthrough curves for dual-media transport, no decay
and varying mobile volume fraction.
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Figure 5 Non-dimensional breakthrough curves for dual-media transport, no decay
and varying mass transfer coefficient.
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Figure 6 Non-dimensional breakthrough curves for single-medium transport, first-
order decay and varying effective porosity.

time (unitless)

C
on

ce
nt

ra
tio

n
(u

ni
tle

ss
)

0 1 2 3 4 5 6 7 8 9 10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

αL’ = 0.02
αL’ = 0.05
αL’ = 0.10
αL’ = 0.20
αL’ = 0.50

Single-medium transport with φ = 0.556 / θeff = 0.25 and λ’ = 0.50 (decay)

αL’

Figure 7 Non-dimensional breakthrough curves for single-medium transport, first-
order decay and varying dispersivity.
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Figure 8 Non-dimensional breakthrough curves for dual-media transport, first-order
decay and varying mobile volume fraction.
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Figure 9 Non-dimensional breakthrough curves for dual-media transport, first-order
decay and varying mass transfer coefficient.
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Figure 10 Comparison of single- and dual-media breakthrough with no decay and
nominal parameter settings.
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Figure 11 Comparison of single- and dual-media breakthrough with first-order decay
and nominal parameter settings.
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Figure 12 Location of F- and H-area seepage basins.
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Figure 13 Environmental Protection Department surface water sampling locations;
reproduced from WSRC-TR-99-00299.
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Figure 14 Tritium activity fluxes (Ci/yr) in and out of the groundwater systems
associated with the F- and H-area seepage basins.
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Figure 15 Tritium activity (Ci) contained within the groundwater systems associated
with the F- and H-area seepage basins.
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Figure 16 Comparison of simulated hydraulic head in the F-area upper aquifer zone
(UAZ): a) Geotrans, b) current study.
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Figure 17 Comparison of simulated hydraulic head in the F-area lower aquifer zone
(LAZ): a) Geotrans, b) current study.
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Figure 18 Comparison of simulated hydraulic head in the F-area Gordon aquifer unit
(GAU): a) Geotrans, b) current study.
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Figure 19 Comparison of simulated hydraulic head in the H-area upper aquifer zone
(UAZ): a) Geotrans, b) current study.
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Figure 20 Comparison of simulated hydraulic head in the H-area lower aquifer zone
(LAZ): a) Geotrans, b) current study.
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Figure 21 Comparison of simulated hydraulic head in the H-area Gordon aquifer unit
(GAU): a) Geotrans, b) current study.
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Figure 22 Example plot comparing simulated and measured cumulative activities
and tritium fluxes; single-medium case FS01.
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Figure 23 Calibration summary for optimal H-area single-medium transport
simulation (HS-18).
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Figure 24 Calibration summary for optimal H-area dual-media transport simulation
(HD-30).
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Figure 25 Comparison of simulated H-area tritium plumes in 1998 for optimal
parameter settings; (a) single-medium, (b) dual-media.



82 WSRC-TR-2002-00291, Rev. 1, Dual-Media Contaminant Transport Models

Jan. 1 of indicated CY

A
ct

iv
ity

flu
x

(C
i/y

r)

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
102

103

104

FMB activity
RivDrn
FMB activity - estimated

Jan. 1 of indicated CY

C
um

ul
at

iv
e

ac
tiv

ity
(C

i)

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
0

50000

100000

150000

200000

Source
FMB activity
Rech
RivDrn
Decay
Mobile
Immobile

Case FS13

Figure 26 Calibration summary for optimal F-area single-medium transport
simulation (FS-13).
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Figure 27 Calibration summary for optimal F-area dual-media transport simulation
(FD-18).
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Figure 28 Comparison of simulated F-area tritium plumes in 1998 for optimal
parameter settings; (a) single-medium, (b) dual-media.
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Figure 29 Breakthrough curves for 5 best single- and dual-media simulations in F-
and H-area, extended to year 2050.



86 WSRC-TR-2002-00291, Rev. 1, Dual-Media Contaminant Transport Models

Value

P
ro

ba
bi

lit
y

0 0.01 0.02 0.03 0.04 0.05
0

10

20

30

40

50

60

70

mode median mean

mobileimmobile

effective K in general

Figure 30 Concept for estimating mobile and immobile volume fractions from
conductivity distribution using mean/effective conductivity cutoff.
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Figure 31 Mobile-immobile volume fraction estimation based on effective
conductivity concept.




